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basalt produce Strombolian eruptions of dominantly centime-
ter-size fragments. Mass ratios of water and melt near 0.3 result
in highly explosive Surtseyan blasts of millimeter and micron-
sized material. Abundant amounts of water (greater than ratios
of 2 or 3) generally result in passive chilling and the formation
of pillow basalts.

Future experiments can be designed to model a variety of
melt compositions, extending our results to more silicic com-
positions. Field studies (Sheridan and Wohletz, 1981; Sheridan
et al, 1981) show that hydromagmatic activity produces pre-
dictable eruption and ejecta transport phenomena depending
on the amount of water present at the vent. Transport of pyro-
clastic material in water vapor is a function of the ejection rate,
vapor-to-pyroclast ratio, and physical state of water in the ejecta
cloud (saturated-condensing steam, superheated-expanding
steam, and liquid water). These parameters can be experi-
mentally varied, which provides a method for conducting sim-
ilitude studies of ejecta emplacement. Studies could, for ex-
ample, model the extent of blast or surge transport; emplacement
of hot ejecta on ice, snow, or a standing body of water; topo-
graphic effects on ejecta flows; and development of geothermal
systems in and around a volcanic vent.

This feasibility study has demonstrated the usefulness of these
volcano simulation experiments. It is now apparent that the
experiments can be documented better. In particular, our study
has led to a new design (Wohletz and Sheridan, 1982), shown
in Figure 12.12.

These new experiments are aimed at refining calculations for
the efficiency curve and extending them over greater ranges
of R. The new design allows quick restoration of the system
after experimentation and use of smaller amounts (about 10 kg)
of thermite. The vent is directed downward and the devise
acts as a rocket that weighs about 250 kg. The mechanical

FIGURE 12.13    Experiment 80-5, series II, showing vertical lift as a
measure of explosive energy.
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FIGURE 12.12   Series II experimental design for efficiency studies.

energy is calculated as a function of the acceleration and vertical
lift measured using high-speed cinematography (see Figure
12.13).
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